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ER(+)

ER(-)

 70% of breast cancers are HR(+)

 Relatively indolent subtype

 Endocrine resistance in 25%

Structural diagram of ERα protein

 ESR1 mutations found in 20% of metastatic ER(+) 

breast cancer

 Vast majority of the alterations are missense mutations 

within the ER ligand binding domain

 cf. ESR1 mutation in 0.5% of primary tumor (TCGA)

 Only 8 genes were mutated in more than 5%
 PIK3CA, TP53, MAP3K1, MAP2K4, GATA3, MLL3, CDH1, PTEN



 There are more than 10-thousands isoforms

expressed from 30-thousands genes in human 

tissues

Pan et al., Nat Genet 2008.

 AS is also a tightly regulated process, which is 

systematically controlled and even inherited 

Chen, et al., Cancer Discov 2015.

 Aberrant splicing events are observed in almost 

every hallmarks of cancer, implying that mis-

regulation of splicing and cancer progression are 

closely related. 

Sveen et al., Oncogene 2015.



 A pipeline designed to accurately produce spliceomic profiles (cf. spliceosome)

 from large cohorts of tumor RNA-sequencing data,

 taking into account tumor heterogeneity. 

Collaboration with Min-Su Kim & Sun Kim







Table 1. Potential Spliceomic Signatures From TCGA Data

 419 Responsive patients

(no relapse)

 52 Resistant patients

(relapse)

17 genes with dominant isoforms



Table 2. Potential Spliceomic Signatures Reproduced From SNUH Data

 24 Resistant patients

(relapse)

 35 Responsive patients

(no relapse)

 61 HR-negative

(no relapse)



TCGA – HRAS signature isoform SNUH – HRAS signature isoform

Isoform 4: 3’UTR exon splitting and 5th exon skipping

Isoform 1

Isoform 2

Isoform 3

Isoform 4



TCGA – SHC1 signature isoform SNUH – SHC1 signature isoform

Isoform 2: 5’UTR exon splitting and alternative 11th exon

Isoform 1

Isoform 2

Isoform 3

Isoform 4





Potential
Spliceomic Signature

 Other subtypes
 Other Pathway-related 

genes
 Other cancer types

Functional Studies

 Isoform overexpressed 
or depressed cell lines

 Functional assays
 Drug sensitivity

Validation

 Targeted RNA-seq
 Large scale FFPE tissue 

with clinical data
 Prognostication
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